The comparison of α-bromo-4-chlorocinnamaldehyde and cinnamaldehyde on coxsackie virus B3-induced myocarditis and their mechanisms.
Early experiments showed cinnamaldehyde had obvious therapeutic effect on viral myocarditis, but cinnamaldehyde was unstable in vivo. To overcome this limitation, we used cinnamaldehyde as a lead compound to synthesize α-bromo-4-chlorocinnamaldehyde (BCC). In the present study, we compared the therapeutic effects of BCC with cinnamaldehyde on coxsackie virus B3 (CVB3)-induced viral myocarditis (VMC), as well as investigated the possible mechanism. The antiviral and cytotoxic effects in vitro were evaluated on HeLa cells infected by CVB3 and rat cardiomyocytes respectively. Our results showed that IC50 were 0.78±0.13 μM and 48.16±5.79 μM in BCC and cinnamaldehyde-treated cells. 50% toxic concentration (TC) in BCC-treated cells was 22-fold higher than in the cinnamaldehyde group. In vivo BALB/c mice were infected with CVB3 for establishing VMC models. The results demonstrated that BCC reduced the viral titers and cardiac pathological changes in a dose-dependent manner. Myocardial virus titers were significantly lower in the 50 mg/kg BCC-treated group than in cinnamaldehyde groups. In addition, BCC could significantly inhibit the replication of CVB3 mRNA and the secretion of inflammatory cytokines TNF-α, IL-β and IL-6 in CVB3-infected cardiomyocytes. We further observed that BCC suppressed CVB3-induced NF-κB activation, IκB-α degradation and phosphorylation in a concentration-dependent manner, and reduced Toll like receptor (TLR) 4 protein level in hearts. These results suggest that BCC had a promising therapeutic effect on VMC with a highly significant favorable effects and less toxicity than cinnamaldehyde. Furthermore, the effect of BCC on VMC might be through inhibition of inflammatory signaling.